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Abstract: This paper discusses some extensions of DSR (Dynamic Source Routing) protocol to consider
QoS (Quality of Service) controls. IEEE 802.11e is wireless LAN standards for QoS. It speciﬁes two functions,
that is, EDCA (Enhanced Distributed Channel Access) and HCCA (Hybrid coordination function Controlled
Channel Access). EDCA has two modes; one is an ad hoc mode and the other is an infrastructure mode.
The proposed method focuses on the ad hoc mode in EDCA that classiﬁes all data-frames into four access
categories such as voice, video, text, or background. These access categories are indicated by AC VO, AC VI,
AC BE, and AC BK, respectively. They are associated with contention windows that have an eﬀect on setting
a back-oﬀ time. So ﬁrstly, I propose a method for dynamically changing a range of contention windows after
getting the number of neighbors of the node. Secondly, I propose three features adding to the original DSR
protocol so as to consider QoS in the followings: 1) the ﬁrst feature is to put an access category into an option
ﬁeld of control packets for DSR, 2) the second is to manage route-caches using only RREP packets, and 3) the
last is to limit the hop-count metric.
1. ͸͡Ίʹ
IEEE 802.11 ແઢ LAN 1, 2) ͷΞΫηε੍ޚʹ͸ࣗ཯෼
ࢄ੍ޚͱूத੍ޚͷ 2͕ͭ͋ΔɻલऀΛ DCF (Distributed













ͳ QoS (Quality of Service) Λ࣮ݱ͢Δن֨ͱͯ͠ IEEE
802.11e 3) ͕͋Δɻඪ४Խ࡞ۀ͸ 2005೥ 9݄ʹ׬͍ྃͯ͠
Δɻ͜Εʹ͸ EDCA (Enhanced Distributed Channel Ac-
cess)ͱHCCA (Hybrid Coordination Function Controlled





ϯΫϓϩτίϧ (Direct Link Protocol) 4) Λنఆ͍ͯ͠Δ






ͭʹ DSR (Dynamic Source Routing) ϓϩτίϧ 5) ͕͋










EDCA Ͱ͸σʔλछผΛ༏ઌ౓ॱʹԻ੠ (AC VO)ɺϏσ
Φ (AC VI)ɺϕετΤϑΥʔτ (AC BE)͓ΑͼόοΫάϥ
΢ϯυ (AC BK) ͷ 4 ͭͷΞΫηεΧςΰϦ (AC: Access








































εͷ AC VI ΞΫηεΧςΰϦͰ RREQ (Route Request)
ύέοτΛૹ৴͢ΔɻϝʔϧͳͲͷඇϦΞϧλΠϜσʔλͰ











νϟωϧΞΫηεछผ CWmin CWmax AIFS
EDCA (AC VO) 7 15 2
EDCA (AC VI) 15 31 2
EDCA (AC BE) 31 1023 3
EDCA (AC BK) 31 1023 7
AIFS: Arbitration Inter-Frame Space
Λૹ৴͢Δ͜ͱʹͳΔɻRREQ ύέοτΛड৴ͨ͠ϊʔυ
͕ IEEE 802.11e ඇରԠͰ͔ͭड৴ͨ͠ΞΫηεΧςΰϦ












































































































ͦ͜Ͱɺਤ 4ͷΑ͏ʹ IPϔομϑΟʔϧυͷ TTL (Time

















































































e.g.) m = 4 if cn = 24 for node-n
ਤ 7 ίϯςϯγϣϯ΢Οϯυ΢ͷόΠΞε஋ m
3ɾ1 ϊʔυ୆਺ͷ೺Ѳ
ΞΫηεΧςΰϦ͝ͱͷίϯςϯγϣϯ΢Οϯυ΢ͷ্Լ














ਤ 6ࠨͷΑ͏ʹɺϊʔυ C͕ૹ৴ݩ AͷMACΞυϨε
Λ๣डͨ͠ࡍɺϊʔυ Cͷྡ઀ϊʔυҰཡʹ͸ϊʔυ Aͷ
MACΞυϨεͱͦͷऔಘ࣌ؒ T͕ه࿥͞ΕΔɻ֤ϊʔυʹ






































ࠁͰͷྡ઀ϊʔυ୆਺ (cn) ͕೺ѲͰ͖Δɻ͜ͷ܎਺ cn Λ
࢖ͬͯίϯςϯγϣϯ΢Οϯυ΢ͷόΠΞε஋ m ΛٻΊΔ
ʢਤ 7 ࢀরʣɻ࠷ޙʹࣜ (1)∼(2) ʹΑͬͯΞΫηεΧςΰϦ
͝ͱʹίϯςϯγϣϯ΢Οϯυ΢ͷ্Լݶ஋ CW ∗min[AC]
ͱ CW ∗max[AC] Λಈతʹมߋ͢Δɻ
CW ∗min[AC] = m · CWmin[AC] (1)
CW ∗max[AC] = m · CWmax[AC] (2)












Λࣔ͢ɻIEEE 802.11 ͷσʔλϑϨʔϜ͸ɺMAC ϔομɺ
σʔλ෦͓Αͼ FCS (Frame Check Sequence) ؚ͕·ΕΔɻ
֤ϑϨʔϜͷσʔλαΠζΛද 2্෦ʹࣔ͢ɻύϥϝʔλ஋
͸จݙ 11) ʹج͍ͮͯઃఆ͍ͯ͠Δɻਤ 8 ͷதʹ͋Δ଴ػ
࣌ؒ (waiting time) ͷৄࡉϞσϧ͕ਤ 9Ͱ͋Δɻ
IEEE 802.11e ͷ֤ EDCA νϟωϧΞΫηεͷόοΫΦ
ϑ࣌ؒ͸࣍ͷΑ͏ʹͯ͠ܭࢉ͞ΕΔɻॱΛ௥ͬͯઆ໌͢Δɻ
·ͣɺਤ 9ʹ͋Δ୹ϑϨʔϜִؒ SIFS (Short Inter-Frame
Space) ͱ͸ɺACK (Acknowledgement) ϑϨʔϜ఻ૹʹ༻
͍ΒΕΔ࠷খ୯ҐͷϑϨʔϜִؒ IFS (Inter-Frame Space)
ͷ͜ͱͰ͋ΔɻεϩοτλΠϜ (Slot Time) ͱ͸௨৴Ͱ࢖
͏Ұఆ࣌ؒͷ͜ͱͰ͋ΔɻϙʔϦϯά༻ϑϨʔϜִؒ PIFS
(Point Coordination Function Inter-Frame Space)ͱDCF
ද 2 εϧʔϓοτܭࢉϞσϧͷύϥϝʔλ஋
MAC header 24 octet
Data size 1500 octet
FCS size 4 octet
ACK size 14 octet
DIFS 50 μs
AIFS[AC BK] 140 μs
AIFS[AC BE] 60 μs
AIFS[AC VI] 40 μs
AIFS[AC VO] 40 μs
PIFS 30 μs
Slot time 20 μs
SIFS 10 μs
νϟωϧΞΫηε༻ϑϨʔϜִؒ DIFS (DCF Inter-Frame
Space) ͸࣍ࣜͷΑ͏ʹܭࢉ͞ΕΔɻ
PIFS = SIFS + SlotT ime (3)
DIFS = SIFS + SlotT ime× 2 (4)
DIFS Λ EDCA νϟωϧΞΫηε༻ʹ֦ுͨ֓͠೦͕
AIFS[AC] Ͱ͋ΔɻAC ͸ΞΫηεΧςΰϦΛࣔ͢ɻAIFS
ͱ͸ Arbitration Inter-Frame SpaceͷུͰ͋ΔɻϑϨʔϜ
ૹ৴·Ͱͷڧ੍଴ػ͕࣌ؒ AIFS[AC]Ͱ͋Δͱଊ͑ͯΑ͍ɻ




ఆٛ͞ΕΔόοΫΦϑ࣌ؒ (back-oﬀ time) Ͱ͋Δɻিಥൃ
ੜޙɺ͜ͷεϩοτλΠϜ෼͚ͩ଴ػ࣌ؒΛԆ௕͢ΔͷͰ͋
Δɻ͜ΕʹΑͬͯϑϨʔϜͷ࠶িಥΛ௿ݮͰ͖Δɻ
όοΫΦϑ࣌ؒ = r × SlotT ime (5)
͜͜Ͱɺཚ਺ r ͸ r ∈ [0, CW ] ͷ੔਺Ͱ͋Γɺίϯςϯγϣ
ϯ΢Οϯυ΢ CW ͸ CW ∗min[AC] ≤ CW ≤ CW ∗max[AC]
ͷൣғͷ஋Ͱ͋ΔɻϑϨʔϜিಥ΍఻ૹΤϥʔ͕Ҿ͖ଓ͖ൃ
ੜͨ͠৔߹ʹ͸ɺࣜ (6)Ͱ CW Λߋ৽͢Δɻ




Ϋηεͷ৔߹͸ࣜ (9) ͰɺEDCA νϟωϧΞΫηεͷ৔߹
͸ࣜ (10)ͰධՁ͢Δ͜ͱʹͳΔɻ






଴ػ࣌ؒ = DIFS +όοΫΦϑ࣌ؒʢforDCFʣ (9)



























ఏҊ๏ͷੑೳධՁΛߦ͏ͨΊɺJava 2 Standard Edition




















ΫηεΧςΰϦ͸ AC BEʢDCF૬౰ʣͰ͋Δ͕ɺAC VO
͓Αͼ AC VIʹ͍ͭͯ΋ಉ༷ͷ࣮ݧΛࢼΈͨɻ
ϊʔυ 1ʙϊʔυ 6·ͰͷωοτϫʔΫͱϊʔυ 1ʙϊʔ
υ 14 ·ͰͷωοτϫʔΫΛର৅ʹɺ͜ΕΒ 2 ͭͷωοτ
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ਤ 10 ϊʔυ഑ஔਤ
ද 3 ௨৴ཁٻҰཡ
No. ૹ৴ݩ Ѽઌ ܦա࣌ؒ (ms) AC
1 1 2 1000 AC BE
2 2 1 1100 AC BE
3 3 4 2000 AC BE
4 4 3 2100 AC BE
5 5 6 3000 AC BE






37 37 38 19000 AC BE
38 38 37 19100 AC BE
ද 4 ฏۉܦ࿏୳ࡧ࣌ؒ
ϓϩτίϧ ΞΫηεΧςΰϦ ฏۉܦ࿏୳ࡧ࣌ؒ
ඪ४ DSR DCF 2530.0ms
֦ு DSR EDCA (AC VO) 1167.1ms
ϫʔΫͰग़དྷ্͕ͬͨϦϯΫਤΛਤ 11 ͱਤ 12 ʹࣔ͢ɻ͜
ΕΒͷωοτϫʔΫΛߏங͢Δ·Ͱͷ 1ܦ࿏౰ͨΓͷฏۉܦ







ఏҊ๏ͷ֦ு 802.11e (Extended 802.11e) ͷνϟωϧΞ
Ϋηεผͷฏۉεϧʔϓοτ͸ɺ38×2 ຊͷશϦϯΫ͕͢
΂ͯಉҰΞΫηεΧςΰϦʹଐ͢ͷͰɺҰ֓ʹ͸ݴ͑ͳ͍
͕ɺAC VO < AC BE < AC VI ͷ܏޲͕ݟΒΕͨɻϏσ
Φ (AC VI)ͱԻ੠ (AC VO)ͷΞΫηεΧςΰϦʹ͍ͭͯɺ
ैདྷͷ IEEE 802.11eʢ͜ΕΛ Normal802.11eͱॻ͘͜ͱʹ
͢ΔʣͱఏҊ๏ͷ Extended802.11e ΛฏۉεϧʔϓοτͰ
167
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ਤ 16 AC VOνϟωϧΞΫηεͷϑϨʔϜিಥ཰
ද 5 ΞΫηεΧςΰϦࠞࡏ࣌ͷ௨৴ཁٻҰཡ
No. ૹ৴ݩ Ѽઌ ܦա࣌ؒ (ms) AC
1 1 2 1000 AC BE
2 2 1 1100 AC BE
3 3 4 2000 AC VO
4 4 3 2100 AC VO
5 5 6 3000 AC VI
6 6 5 3100 AC VI
7 7 8 4000 AC BE
8 8 7 4100 AC BE
9 9 10 5000 AC VO
10 10 9 5100 AC VO
11 11 12 6000 AC VI
12 12 11 6100 AC VI
13 13 14 7000 AC BE
14 14 13 7100 AC BE
15 15 16 8000 AC VO
16 16 15 8100 AC VO
17 17 18 9000 AC VI
18 18 17 9100 AC VI
19 19 20 10000 AC BE
20 20 19 10100 AC BE
21 21 22 11000 AC VO
22 22 21 11100 AC VO
23 23 24 12000 AC VI
24 24 23 12100 AC VI
ΞΫηεΧςΰϦ (AC) ͕ϕετΤϑΥʔτ (AC BE)ɺ









AC BE < AC VI < AC VO ͷ݁Ռʹͳ͍ͬͯΔɻϊʔυ
13ͱϊʔυ 14͕௨৴Λ࢝Ίͨͱ͜ΖͰɺฏۉεϧʔϓοτ








































No.12 ·Ͱͷ௨৴ܦ࿏͕֬อ͞Εͨ࣌఺Ͱ AC BE ͷ௨
৴ܦ࿏͸ 4 ͭɺAC VO ͷܦ࿏΋ 4 ͭɺAC VI ͷܦ࿏΋ 4
ͭଘࡏ͢Δɻ͜ͷஈ֊Ͱεϧʔϓοτ͸͔ͳΓམ͍ͪͯΔɻ
͜͜ʹ AC BE ΞΫηεΧςΰϦͷ௨৴ No.13 ͱ No.14 ͕
৽ͨʹ 2ׂͭΓࠐΜͰ͘Δɻ݁ՌɺAC VOͱ AC VIͷε
ϧʔϓοτ͕͞ΒʹམͪࠐΉɻམͪࠐΜͩ࣌఺Ͱ AC BE >
AC VIͷٯసݱ৅͕ىͬͨ͜ɻͦͷޙɺNo.15ͱ No.16ͷ
AC VO ΞΫηεΧςΰϦͷ௨৴͕࢝·Δ͕ɺ֦ு 802.11e
ͷ EDCA νϟωϧΞΫηεͰ͸Ի੠ (AC VO) ͱϏσΦ





ఏҊͨ͠ IEEE 802.11e ରԠϧʔτΩϟογϡͷݕূ΋
ߦͬͨɻද 5ͷ௨৴ཁٻ͕͋ͬͨͱͯ͠ɺγϛϡϨʔγϣϯ




·ͣ࠷ॳͷ࣮ݧͰ͸ɺ24 ୆ʢϊʔυ 1ʙϊʔυ 24ʣͷ͏
ͪɺϊʔυ 4͕ফ໓ͨ࣌͠఺Ͱϊʔυ 3ͱͷ௨৴్͕ઈ͑Δ
ͷ͸౰વͰ͋Δɻ͜ΕҎ֎ʹɺϊʔυ 1 ˠϊʔυ 3 ˠϊʔ
υ 4ˠϊʔυ 2ͱ͍͏ܦ࿏Ͱσʔλ͕ૹ৴͞Ε͍ͯͨɻϊʔ
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ਤ 18 ϊʔυ 4ফ໓ʹΑΔܦ࿏มߋ
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·ͣɺDSR ϓϩτίϧʹؔ͢Δ 3 ͭͷ֦ுΛఏҊͨ͠ɻ
ୈ 1ʹɺΦϓγϣϯྖҬΛར༻ͨ͠ IEEE 802.11eΞΫηε
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